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(54) VEHICLE ROLL OVER PREVENTION DEVICE 
(57) Abstract; 

PROBLEM TO BE SOLVED: To operate an air brake 
device properly by accurately predicting the roil over of 
a vehicle early regardless of the height of the gravity 
canter of the vehicle, 

SOLUTION; When the roll rats of a vehicle body 5 
detected by a roll rate detection means 8 is over a 
specified limit or the angular steering velocity of a 
steering wheel 2 which \s detected by a steer angle 
detection sensor 3 and calculated by a control device 4 
is over a specified limit at which a roll over is found 
irrespective of the height of the gravity center of a 
vehicle 1, an air brake device 8 is operated, an accurate 
prediction of roll over is made early irrespective of the 
height of gravity center of the vehicle 1, and the air 
brake device 8 Is operated properly. 
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CLAIMS 



[Ciaimfe)] 

[Claim 1]A sideslip arrester of vehicles characterized by comprising the following. 
A roll rate detection means to detect a roil rate generated into the body. 

A safety precaution execution means which takes safety precaution which prevents a sideslip of 
vehicles, 

A control means which operates said safety precaution execution means when a roll rate of said 
body detected by said roll rate detection means is beyond a predetermined value, 

[Claim 23ln claim 1, have further a steering angle speed detection means which detects steering 
angle speed of a steering wheel, and to said controi means. When a roll rate of said body 
detected by said roil rat© detection means is beyond a predetermined value, Or a sideslip 
arrester of vehicles when steering angle speed of said steering wheel detested by said steering 
angle speed detection means is more than set angular velocity which can be roiled over 
irrespective of center-of-gravity quantity of vehicles, wherein it has a function to operate said 
safety precaution execution means. 

[Gfslm 3]A sideslip arrester of vehicles characterized by comprising the following. 

A steering angle speed detection means which detects steering angle speed of a steering wheel. 

A roll rate detection means to detect a roll rate generated into the body, 

A safety precaution execution means which takes safety precaution which prevents a sidesiip of 
vehicles. 

Steering angle speed of said steering wheel detected by said steering angle speed detection 
means by eenter-of-gravily quantity of vehicles, A control means which operates said safety 
precaution execution means when a roll rate of said body detected by said roll rate detection 
means when it was more than prescribed angle speed which can become a rollover is beyond 
a predetermined value, 

[Claim 4]to said control means, in claim 3, when steering angle speed of said steering wheel 
detected by said steering angle speed detection means is more than the 2nd prescribed angle 
speed which can be rolled over irrespective of oenter~of-*gravity quantity of vehicles more 
greatly than said prescribed angle speed, When a roll rate ef said body detected by said roll rate 
detection means when steering angle speed of said steering wheel detected by said steering 
angle speed detection means was more than said prescribed angle speed is beyond a 
predetermined value, said safety precaution execution means. A sideslip arrester of vehicles, 
wherein it has a function to operate. 

[Claim S]ln claim 3, have further the 2nd safety precaution execution means which takes the 2nd 
safety precaution in which a sideslip preventive effect is weaker than said safety precaution, and 
to said control means. When a roil rate of said body which steering angle speed of said steering 
wheel detected by said steering angle speed detection means is more than said prescribed angle 
speed, and was detected by said roll rate detection means is less than a predetermined value, 
said 2nd safety precaution execution means. A sideslip arrester of vehicles, wherein it has a 
function to operate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventlonlPrecegnitson of an exact sideslip enables it to perform this invention at an 
early stage irrespective of a height of center of gravity especially In a large sized vehicle about 
the sideslip arrester which foreknows the sideslip of vehicles and prevents a sideslip. 
[0002] 

[Description of the Prior Art]For example, when the center of gravity becomes high depending on 
the situation of a cargo and it circles in a curve in large steed vehicles, such as a track, a 
possibility of resulting in a sideslip compared with the low passenger car of the center of gravity 
depending on a travel speed or a steering situation is high. Then, the sideslip of vehicles is 
foreknown, and before it tells a driver about a sideslip or vehicles result in a sideslip, the sideslip 
arrester which takes a braking measure etc. and prevents a sideslip beforehand is variously 
proposed from the former, 

[0003]For example, whan JP,4~19118Q,A Is equipped with the pressure sensor which detects the 
air pressure of the air spring of the right and left of a track, respectively and the difference of 
the detection value of each pressure sensor becomes beyond a predetermined value, the sideslip 
arrester which emitted the alarm is shown to the driver. In the conventional sideslip arrester, if 
the difference beyond a predetermined value arises in the air pressure of an air spring on either 
side at the time of revolution, etc, an alarm will be emitted and the danger of a sideslip of 
vehicles will be fold to a driver. Thereby, the driver can perform a slowdown etc. and can avoid 
the sideslip of vehicles. 
[0004] 

[Problem(s) to be Solved by the !nvention]Although the conventional sideslip arrester judges the 
danger of a sideslip based on the air pressure of an air spring on either side, as for iarge sized 
vehicles, such as a track, the center of gravity always changes with loading states etc. For this 
reason, if the center of gravity is high, even if the difference of air pressure is below a 
predetermined value, the danger of a sideslip may occur, or if the center of gravity is low, even if 
the difference of air pressure is beyond e predetermined value, there may be no danger of a 
sideslip. Therefore, in the conventional sideslip arrester, if the difference of air pressure is not 
judged in consideration of change of the center of gravity, etc, it is impossible to judge the 
danger of an always exact sideslip, and if complicated control is not performed, high alarm 
accuracy is not seourable. 

[OOOSjThis invention was made in view of the above-mentioned situation, and an object of this 
invention is to provide the sideslip arrester of the vehicies which can foreknow an exact sideslip 
irrespective of the height of the center of gravity, 
[0008] 

[Means for Solving the ProblemjjA roil rat© detection means by which an invention ef claim 1 
detects a roll rate generated into the body in order to attain the above-mentioned purpose, It is 
the thing provided with a safety precaution execution means which takes safety precaution 
which prevents a sideslip of vehicles, and a control means which operates a safety precaution 
execution means when a roll rate of the body detected by a roll rate detection means is beyond 
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a predetermined value, it cannot be based on a height of center of gravity of vehicles, but exact 
sideslip precognition can be performed at an early stage, and safety precaution can be taken 
appropriately, 

[O0G7]And in an invention of claim 2, have further a steering angle speed detection means which 
detects steering angle speed of a steering wheel, and to a control means. When a roil rate of the 
body detected by a roll rats detection means is beyond a predetermined value, Or when steering 
angle speed of a steering wheel detected by a steering ang!e speed detection means is more 
then set angular velocity which can he roiled over irrespective of center-of-gravlty quantity of 
vehicles, ft has a function to operate a safety precaution execution means, 
[GOOSjAn invention of claim 3 for attaining the above-mentioned purpose, A steering angle speed 
detection means which detects steering angb speed of a steering wheel, A roll rate detection 
means to detect a roll rate generated into the body, and a safety precaution execution means 
which takes safety precaution which prevents a sideslip of vehicles, Steering angle speed of a 
steering wheel detected by a steering angle speed detection means by eentsr-of -gravity 
quantity of vehicles. St has a control means which operates a safety precaution execution means 
when a roil rate of said body detected by a roii rate detection means when it was more than 
prescribed angle speed which can become a ** rollover is beyond a predetermined value, Danger 
of a sideslip of vehicles is foreknown combining steering angle speed and a roll rate, it cannot be 
based on a height of center of gravity, but exact sideslip precognition can be performed at an 
early stage, and safety precaution can be taken appropriately. 

[0009]And in an invention of claim 4 to a control means. When it is more than the 2nd prescribed 
angle speed as for which steering angle speed of a steering wheel detected by a steering angle 
speed detection means can be larger than prescribed angle speed rolled over irrespective of 
eerster-of-gravity quantity of vehicles, Or It is what is equipped with a function to operate a 
safety precaution execution means when a roll rate of the body detected by a roii rats detection 
means when steering angle speed of a steering wheel detected by a steering angie speed 
detection means was mors than prescribed angle speed is beyond a predetermined value, ft is 
only steering angle speed, or the sideslip danger of vehicles can be judged combining steering 
angle speed and a rel! rata, sideslip precognition can be performed more exactly, and safety 
precaution can be taken appropriately. 

[0010]?n an invention of oiaim 5, have further the 2nd safety precaution execution means which 
takes the 2nd safety precaution in which a sideslip preventive effect is weaker than safety 
precaution, and to a control means. It is what Is equipped with a function to operate the 2nd 
safety precaution execution means when a roll rate of the body which steering angle speed of a 
steering wheel detected by a steering angle speed detection means is more than prescribed 
angie speed, and was detected by a roll rate detection means is less than a predetermined value, 
When the possibility of a sideslip is comparatively tew, hindrance over a driver's operation can 
control advance to a sideslip by a comparatively small method. 
[0011] 

[Embodiment of the fnventson]The control flow chart of the sideslip arrester is shown in the 
outline composition of the vehicles with which drawing 1 was equipped with the sideslip arrester 
concerning the example of 1 embodiment of this invention, drawing 2 . and drawing 3 . 
[001 2] As shown in drawing 1, on the vehicles t, the steering angle detection sensor 3 which 
detects the steering angle of the steering wheel 2 is formed, the detection information on the 
steering angle detection sensor 3 is inputted into the control device 4, and steering angle speed 
calculates it (steering angle speed detection means). The rate sensor 8 which detects the roii 
angular velocity {roll rate) generated into the body § on the vehicles 1 is formed, and the 
detection information on the rate sensor 8 is inputted into the control device 4. The vehicle 
speed information from the speed sensor 7 is also inputted into the control device 4, In the 
control device 4, based on a variety of information, the steering angle velocity level about a 
sideslip calculates, and an operating command is outputted to the air-brake device 8 from the 
control devise 4 according to a steering angle veiocrty level, 

[0Q13]The detection information on the speed sensor 7 and the steering angle detection sensor 
3 Is inputted into the control device 4. In the control device 4, steering angle speed calculates 
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based on the steering angle of the steering wheel 2, and the level of steering angle speed is set 
as a three-stage based on the vehicle speed at that time, that is, the level of steering angle 
speed — the height of center of gravity of the vehicles 1 — with the level 0 of steering angle 
speed which does not result in a sideslip (rollover) regardless of how. it is set 3$ the three-stage 
of the level 1 of the steering angle speed (prescribed angle speed) which can become a rollover 
depending on the height of center ©f gravity of the vehicles 1, and the level 2 of the steering 
angle speed (claim 2; set angular velocity, the claim 4:2nd prescribed angle speed) which can 
become a recover Irrespective of the height of center of gravity of the vehicles 1, 
[G014]The detection information on the rate sensor 8 is inputted into the control device 4, and 
the target deceleration S1, S2, and S3 are set as a three-stage in the control device 4 based on 
the state of a roll rate, and the level of steering angle speed, That Is, it is set as the three—stage 
of the target deceleration 81 which performs a very slight slowdown, the target deceleration S2 
which performs a little larger slowdown than the target deceleration S1, and the target 
deceleration S3 which can perform a larger slowdown than the target deceleration S2, and can 
avoid a rollover, 

[001 5]lf target deceleration is set up, according to the set-up target deceleration, an operating 
command is outputted to the sir-brake device 8, the air-brake device 8 wilt operate, the vehicles 
1 wil slow down, and the sideslip of the body 5 will be prevented. The function to operate the 
sir-brake device 8 by the target deceleration S3 is a function which operates a safety precaution 
execution means and takes safety precaution, The function to operate the air-brake device 8 by 
the target deceleration S2 which is a slowdown (weak slowdown of a sideslip preventive effect) 
smaller than the target deceleration S3 is a function which operates the 2nd safety precaution 
execution means and takes the 2nd safety precaution. 

[GOT SjAlthough the function to operate the air-brake device 8 was mentioned as the example 
and the above-mentioned example of an embodiment explained it as safety precaution and the 
2nd safety precaution, it is also possible in other measures, such as reducing an engine output or 
sounding an alarm, independent or to combine and use it, 

[001 7]A concrete operation of the sideslip arrester mentioned above based on drgwlng_2_and 
drawing. 9 Js explained, 

[001S]As shown in drawing 2, the vehicle speed by the speed sensor 7, the steering angle by the 
steering angle sensor 3, and the roll rate by the rate sensor 6 are read at Step SI, and steering 
angle speed calculates at Step S2. When it is judged at Step S3 whether the vehicle speed is 
more than a predetermined vehicle speed (for example, 25 or more km/h) and the vehicle speed 
is judged to be less than a predetermined vehicle speed, control which progresses to step S4 
and takes the measure of the prevention from a sideslip is not performed. 
[0019]When the vehicle speed is judged to be more than a predetermined vehicle speed at Step 
S3, the level value of the steering angle speed for setting up the level 0 thru/or the level 2 
according to the vehicle speed at Step S5 is set up. That is, in the vehicle speed at that time, 
the reference value of at what steering angle speed to be set to the level 0 thru/or the level 2 is 
set up. The level value of this steering angle speed is small set up with the increase in the 
vehicle speed, and judgment of the dangerous degree of a sideslip is performed more exactly. 
[0020]Next, when it is judged at Step S8 whether it is under [ steering] ****** and it is judged, 
control which progresses to step S4 and takes the measure of the prevention from a sideslip is 
not performed. [ It 3 [ under steering ] [ be / it ] When it is judged that it is under steering at 
Step S8, it is judged at Step S7 whether a roil rate is more than threshold P1 (claims 1 and 2: 
predetermined value). When a roll rat© is judged to be more than threshold P1 at Step S?, the 
air-brake device 8 is operated by the target deceleration S3 whieh can progress to the abrupt 
deceleration control of Step S8, and can avoid a rollover. The abrupt deceleration control 
operates the air-brake device 8 by the predetermined time target deceleration S3, and when a 
predetermined terminating condition is satisfied, control ends it, for example, 
[002 1 jTberefore, since sideslip danger is foreknown when a roll rate Is more than threshold PI, it 
cannot be based on a height of center of gravity, but exact precognition can be performed at an 
early stage, and the air-brake device 8 can be operated appropriately, 
[0022]When it is judged that a roll rate is less than the threshold P1 at Step S7„ it is judged 
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whether the level of steering angle speed turns into a level of ths level 0 thru/or level 2 throat 
by step 89. the case where steering angle speed is judged to be the level 0 by step S3 — the 
present speed — the height of canter of gravity of the vehicles 1 — since it is ths steering 
angle speed which dees not result in a rollover regardless of how, control which progresses to 
step S4 end takes the measure of the prevention from a sideslip is not performed, 
[0023jSince it is the steering angle speed which can become a rollover irrespective of the height 
of center of gravity of the vehicles 1 Irs the present vehicle speed when steering angle speed is 
judged to be the level 2 by step S9, The air-brake device 8 is operated by the target 
deceleration S3 which oars progress to the abrupt deceleration control of Step S8, and can avoid 
a rollover. 

[QQ24]Ther«fore, in the situation where the sideslip danger of the vehicles 1 can be judged by 
steering angle speed information, since sideslip danger is judged only at steering angle speed, the 
danger of a sideslip can be foreknown exactly and the air-brake device 8 can be operated, 
[QQ2£i]5foce it Is the steering angle speed which can become a rollover depending on the height 
of center of gravity of the vehicles 1 on the other hand when steering angle speed is judged to 
be level 1 by step 89, gradual-decrease ****** of Step S10 is performed. That is, as shown in 
drawing 3, the air-brake device 8 is operated by the target deceleration SI which performs a 
very slight slowdown at Step 511, and it is judged at Step S12 whether a roll rate is more than 
threshold P2 (claims 3-5: a predetermined value, P2<P1). 

[0028]Qperatirtg the state of performing a very slight slowdown here the air-brake device 8 by 
the target deceleration SI at Step S11, Since level t is ths steering angle speed which can 
become a rollover, it is for losing the response delay at the time of next operating the air-brake 
device 8, and carrying out an operation start promptly. 

(Q027]When a roll rate is judged to be more than threshold P2 at Step S12, the air-brake device 
8 is operated so that a rollover can be avoided as the target deceleration S3 at Step S13, Since 
it changes into the state where there is no response delay, at Step S1 1 at this time, the air- 
brake device 8 operates, immediately after the threshold P2 is judged. 
[0Q28jthersfore, steering angle speed — level t (more than prescribed angle speed) — and, 
since he is trying to operate the air-brake device 8 when a roll rate is more than threshold P2 
(beyond a predetermined value) so that a rollover can be avoided, The danger of a sideslip of ths 
vehicles 1 will be foreknown combining steering angle speed and a roll rate, it cannot be based 
on a height of center of gravity, but exact sideslip precognition can be performed at an early 
stage, arid the air-brake device 8 can be operated appropriately, 

[Q028]When it is judged that a roll rate is less than the threshold P2 at Step S12, the air-brake 
device 8 is operated at Step S 14 by a little larger target deceleration S2 than the target 
deceleration S1. Since it changes into the state where there is no response delay, at Step S11 
at this time, the air-brake device 8 operates, immediately after the threshold P2 is judged. 
[Q030]Therefcre, steering angle speed by level 1 (more than prescribed angle speed) and when a 
roll rate is less than the threshold P2 (it is less than a predetermined value), the air-brake 
device 8 is operated by the target deceleration S2 (the 2nd safety precaution execution means 
is operated), when the possibility is comparatively Sow although there is danger of a sideslip since 
it is made like, The sir-brake device 8 can be made to be able to operate by the target 
deceleration 82 with a comparatively weak sideslip preventive effect, and the advance to a 
sideslip can be controlled by the method that the hindrance over a driver's operation is 
comparatively small. 

[0031]The gradual-decrease ****** of Step S10 operates the air-brake device 8 by the 

predetermined time target deceleration S3 or the target deceleration S2, and when a 

predetermined terminating condition is satisfied, control ends it, for example. 

[0G32]When a roll rate is more than threshold P1 in the sideslip arrester mentioned above (when 

judged as Yas at Step S7), Or whan steering angle speed Is the level 2 (when judged as the level 

2 by step S9), Or when steering angle speed is [ level 1 , judgment), and a roil rate ] more than 

threshold P2 in (step S9 at level 1 (when judged as YES at Step 812), He is trying to operate the 

air-brake device 8 by the target deceleration S3 so that a rollover can be avoided, 

[0033]For this reason, in the situation where the sideslip danger of the vehicles 1 can be judged 
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from a roll rate, the sideslip danger of the vehides 1 is judged only with a roil rate, In the 
situation where the sideslip danger of the vehicles 1 can be judged from steering angle 
information without referring to a roil rate, the sideslip danger of the vehicles 1 is judged only at 
steering angle speed, roil rate information — independent or steering angle speed information — • 
if independent, under the situation where the sideslip danger of the vehicles 1 cannot be judged, 
the sideslip danger of the vehicles 1 is judged combining steering angle speed and a roil rate. 
Therefore, the sideslip of the vehicles I can be foreknown more exactly and the air-brake device 
8 ean be operated, 

[0G34]The measure which gives a bigger braking effort than a revolution inner ring to a revolution 
outer ring of spiral wound gasket is used as safety precaution, and it is also possible to use the 
measure which carries out automatic deceleration of the vehicles as the 2nd safety precaution. 
If it does in this way, a braking effort difference can be given to a right-and-left wheel, and can 
control the turning behavior of the vehicles 1 by the bottom of the situation where the danger of 
a sideslip is high, positively to the restoration side, and. The advance to a sideslip can be 
controlled under the situation where the danger of a sideslip is comparatively low, without 
carrying out automatic deceleration of the vehicles 1, and barring a driver's revolution intention, 
[0035] 

[Effect of the Invention]Since the sideslip arrester of the vehicles of this invention took safety 
precaution when a roll rate became beyond a predetermined value, it cannot be based on the 
height of center of gravity of vehicles, but can perform exact sideslip precognition at an eariy 
stage, and can take suitable safety precaution easily. In the invention of claim 2, since safety 
precaution was taken also when steering angle speed became beyond a preset value, it cannot 
be based on the height of center of gravity of vehicles, but exact sideslip precognition can be 
performed at an eariy stage, and safety precaution can be taken appropriately, 
[0038]In the invention of claim 3, since the danger of a sideslip of vehicles is foreknown 
combining steering angle speed and a roll rate, it cannot be based on the height of center of 
gravity of vehicles, but exact sideslip precognition can be performed at m early stage, and safety 
precaution can be taken appropriately. In the situation where the sideslip danger of vehicles can 
be judged from steering angle information in the invention of claim 4 without referring to a roll 
rate, the sideslip danger of vehicles Is judged only at steering angle speed, Since the sideslip 
danger of vehicles is judged combining steering angle speed and a roll rate under the situation 
where it is necessary to also refer to a roll rate without the ability to judge the sideslip danger of 
vehicles only by steering angle speed information, the sideslip of vehicles can be foreknown more 
exactly and safety precaution can be taken appropriately, [n the invention of claim 5, since the 
2nd safety precaution with a comparatively weak sideslip preventive effect is taken when the 
possibility is comparatively low although there is danger of a sideslip, the hindrance over a 
driver's operation can control the advance to a sideslip by a comparatively smell method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dj^wioajiThe outline configijretion bloek figure of the vehicles with which it had the sideslip 
arrester concerning the example of 1 embodiment of this invention. 
£B£§wjr!g 2]The control flow chart of a sideslip iarrester. 
£D ra MM ^iThe control flow chart of a sideslip arrester. 
[Description of Notations] 

1 Vehicles 

2 Steering wheel 

3 Steering angle sensor 

4 Control device 

5 Body 

8 Rate sensor 

7 Speed sensor 

8 Air-brake device 
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DRAWINGS 



[Drawing 1] 
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[ Drawing 2] 
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